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(57) Abstract 

The invention relates to a method for transmitting tariff data via radio-frequency signals to a chargeable subscriber unit (1) 
communicating with a telecommunication network (7). In order to charge the user of the subscriber unit as fairly as possible, a tariff 
frame corresponding to a lump sum is transmitted to the subscriber unit (1), charge-metering signals received from the telecommunication 
network (7) are counted, and when the monetary value corresponding to the number of the counted charge- metering signals exceeds a 
predetermined threshold value, a new tariff frame corresponding to a lump sum is transmitted to the subscriber unit (1). The invention also 
relates to a system where the method according to the invention can be applied. 
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Method for transmitting tariff data to a subscriber unit 

The invention relates to a method for 
transmitting tariff data via radio- frequency signals to 
5 a chargeable subscriber unit communicating with a 

telecommunication network. The invention also relates 
to a radio system providing a wireless local loop, the 
system comprising at least one base station, a 
subscriber network element and subscriber units, the 

10 subscriber network element comprising means for 

transmitting telecommunication signals between the 
telecommunication system and the subscriber units. 

The invention relates to transmitting tariff 
data via radio signals to a chargeable subscriber unit, 

15 such as a pay phone, connected to a telecommunication 

network* The invention relates in particular to a WLL 
system, i.e. a radio system providing a wireless local 
loop, in which system the subscriber units are connected 
with a radio connection via base stations to a public 

20 switched telephone network (PSTN). Any conventional type 

of telephone set can be connected to the WLL system by 
means of a special terminal equipment, the radio path 
being thus invisible for the user. 

In this connection, a subscriber unit refers 

25 to the equipment the subscriber has for transmitting and 

receiving telecommunication signals, i.e. in case of the 
WLL system, the subscriber unit comprises a WLL terminal 
equipment consisting of a radio part and a teleadapter 
(to which the user interface, e.g. a telephone, is 

30 connected), and a user interface, such as a telephone, 

a telefax terminal, a computer/modem combination or the 
like, connected to the terminal equipment. In this 
connection, a chargeable subscriber unit refers to a 
subscriber unit which charges the user a fee immediately 

35 during the use, and in most cases at least partly in 
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advance. This kind of chargeable subscriber units are 
for example those which comprise user interfaces, such 
as pay phones or telefax terminals, operated by coins, 
credit cards or other similar means of payment. 
5 When chargeable subscriber units are used, the 

system has to be able to charge the user of the 
subscriber unit during the use. An arrangement used with 
the chargeable telephone sets of for example the NMT-450 
system is previously known. In this arrangement a tariff 

10 frame is transmitted via a radio path to the pay phone 

when the connection is established, and the phone 
charges the user of the phone on the basis of this 
tariff frame independently during the entire call. One 
drawback of this known arrangement is, however, that 

15 tariff changes possibly occurring during the call cannot 

be taken into consideration. It is common that the 
operator determines for example a special evening 
tariff, which may differ considerably from the day-time 
tariff. However, the known arrangement described above 

20 cannot take into consideration the possible change of 

the tariff during the call, wherefore the user of the 
pay phone may have to pay for the call considerably more 
(or less) than what the operator actually considers to 
be the correct price for the call. In other words, the 

25 price of the call calculated by the telephone exchange 

may considerably differ from the amount of money the pay 
phone charges the user. 

The purpose of the present invention is to 
solve the aforementioned problem and to provide a method 

30 for transmitting tariff data to a chargeable subscriber 

unit in such a way that the user of the unit could be 
charged as fairly as possible. These aims are achieved 
with the method according to the invention, which is 
characterized in that a tariff frame corresponding to 

35 a lump sum is transmitted to the subscriber unit, 
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charge-metering signals received from the tele- 
communication network are counted, and when the monetary 
t value corresponding to the number of the counted charge- 

- metering signals exceeds a predetermined threshold 

5 value, a new tariff frame corresponding to a lump sum 

is transmitted to the subscriber unit. 

The invention is based on the idea that the use 
of a chargeable subscriber unit can be charged in as 
fair and functional a manner as possible when the 

10 charging is based during the entire connection on 

charge-metering pulses obtained from the tele- 
communication network, i.e. preferably from the phone 
network, and when the user is always charged in advance 
a lump sum corresponding to a certain number of the 

15 pulses. The most important advantage of the method 

according to the invention is that the tariff changes 
may be taken into account , also in calls which are going 
on at the moment the tariffs are changed, since the 
tariff frame is repeatedly transmitted to the pay phone 

20 during the entire call, whereupon the tariff frame to 

be transmitted can be changed to another tariff frame 
with a different fee at the moment of tariff -changing 
determined by the operator. 

In the method according to the invention, the 

25 operator can determine, separately for each case, the 

lump sum that the user has to pay for each transmitted 
tariff frame. This is highly significant for the quality 
of the call, since each tariff frame transmitted via the 
radio path during the call causes an interruption in the 

30 speech path, and therefore the higher the sums of money 

the user is charged each time, i.e. the more seldom the 
tariff frame is transmitted, the better the quality of 
the call naturally is. 

The invention also relates to a system where 

35 the method according to the invention can be applied. 
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The system according to the invention is characterized 
in that the system comprises at least one chargeable 
subscriber unit, a counter arranged in connection with 
the subscriber network element to count the charge- 
5 metering signals transmitted by the telecommunication 

system, a memory device arranged in connection with the 
subscriber network element to indicate the tariff frame 
corresponding to the set of numbers dialled by the 
chargeable subscriber unit, the subscriber network 

10 element comprising means, responsive to the counter, 

arranged to retrieve from the memory device the tariff 
frame to be transmitted to the chargeable subscriber 
unit when the connection is established and when the 
monetary value corresponding to the number of the 

15 charge-metering signals counted by the counter exceeds 

a predetermined threshold value. 

The preferred embodiments of the method and the 
system according to the invention are disclosed in the 
appended dependent claims 2, 3, and 5 to 7. 

20 In the following, the invention will be 

described by means of its first preferred embodiment 
with reference to the accompanying figure, which is a 
block diagram of a part of a WLL system where the method 
according to the invention can be applied. The figure 

25 shows a chargeable subscriber unit 1 of the WLL system, 

the unit comprising a pay phone 2, i.e. a coin-operated 
telephone, and a terminal equipment 3. The pay phone 2 
shown in the figure is an ordinary pay phone which can 
be connected to the public telephone network by means 

30 of a two-wire lead and operated with metering pulses of 

12 kHz or 16 kHz. Instead of the phone 2, the system 
shown in the figure could equally well employ some other 
ordinary user interface, for example a telefax terminal 
operated by coins, credit cards or other similar means 
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5 

of payment, connected to the public phone network by 
means of a two-wire lead. 

The pay phone 2 and the terminal equipment 3 
are connected in the figure by a two- wire lead 4, 
5 through which telecommunication signals can be 

transmitted between the terminal equipment and the 
phone. The terminal equipment 3 comprises signal- 
processing means for adapting a speech path to a radio 
channel. Such signal-processing means are e.g. a radio 

10 part comprising an antenna 8, a radio transmitter and 

a radio receiver, and a teleadapter, which adapts the 
radio part to an ordinary telephone set 2. 

The subscriber unit 1 is connected by radio- 
frequency signals via the antenna 8 to a base station 

15 ... 5 (the figure shows three base stations BS)„ through 

which the calls are transmitted, via a subscriber 
network element 6, to the public switched telephone 
network (PSTN), i.e. to the fixed telephone network 7. 
The base stations 5 correspond to the parts of the NMT- 

20 450 cellular radio system (Nordisk Mobil Telefon). As 

far as signalling is concerned, the subscriber unit 1 
operates like a normal mobile phone of the NMT-450 
system . 

For the purpose of charging the user of the pay 
25 phone 2 for the phone services he has used, a counter 

9 and a tariff frame database 10 are provided to the 
subscriber network element 6 shown in the figure. In the 
beginning of a call made from the pay phone 2, the base 
station controller 6 retrieves from the database 10, on 
30 the basis of the dialled phone number, a tariff frame 

Q1Q2 which corresponds to the tariff determined by the 
operator for that particular area code. The content and 
the meaning of the tariff frames Q1Q2 to be used are 
defined for example in the specifications of the NMT-450 
35 system, according to which they may contain both 
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price/second data and such price data which corresponds 
to a lump sum and which can be used according to the 
invention (i.e. price/transmitted frame ) . 

Immediately in the beginning of a call made 
5 from the pay phone 2, the subscriber network element 6 

retrieves from the tariff frame database 10 the tariff 
frame Q1Q2 on the basis of the set of numbers and the 
time (day/evening tariff), and transmits the frame 
through the base station 5 via a radio path to the 

10 subscriber unit 1. After this, the counter 9 begins 

counting the charge-metering pulses transmitted from the 
PSTN. When the monetary value corresponding to the 
number of the pulses exceeds a certain predetermined 
sum, which is preferably the same as the lump sum 

15 corresponding to the value of the transmitted tariff 

frame, the subscriber network element 6 retrieves again 
a tariff frame Q1Q2 from the tariff frame database 10 
on the basis of the set of numbers and the time, and 
transmits the frame to the subscriber unit 1 . The latter 

20 tariff frame to be transmitted may thus be the same as 

or different from the tariff frame transmitted first, 
depending on whether the tariff used has changed or 
remained the same (day/evening tariff). 

The terminal equipment 3 included in the 

25 subscriber unit 1 comprises a signal genera-tor, by means 

of which the terminal equipment can simulate the 
metering pulses of 12 or 16 kHz generally used in the 
PSTNs. After the terminal equipment 3 has received the 
tariff frame Q1Q2 transmitted via the base station 5, 

30 it generates an amount of metering pulses depending on 

the amount of the tariff and transmits these pulses via 
a two-wire lead 4 to the pay phone 2. The pay phone in 
turn immediately charges the user on the basis of the 
number of the pulses it has received. The user of the 

35 pay phone 2 is thus always charged in advance the lump 
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sum determined by the operator. The operator determines 
the amount of the lump sum by changing the values in the 
tariff frame database 10. 

It must be understood that the above 
5 specification and the figure related thereto are only 

meant to illustrate one preferred embodiment of the 
method and the system according to the invention without 
restricting the invention itself thereto. Thus the 
method according to the invention can naturally be 
10 applied also in other system besides the WLL systems, 

for example in some cellular radio system. Therefore the 
preferred embodiments of the method and the system 
according to the invention may vary within the scope of 
the appended claims. 
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Claims: 

1. A method for transmitting tariff data via 
radio- frequency signals to a chargeable subscriber unit 

5 ( 1 ) communicating with a telecommunication network ( 7 ) , 

characterized in that 

a tariff frame corresponding to a lump sum is 
transmitted to the subscriber unit ( 1 ) , 

charge-metering signals received from the 
10 telecommunication network (7) are counted, and 

when the monetary value corresponding to the 
number of the counted charge-metering signals exceeds 
a predetermined threshold value, a new tariff frame 
corresponding to a lump sum is transmitted to the 
15 subscriber unit ( 1 ) . 

2. A method according to claim 1, 
characterized in that the predetermined 
threshold value is of the same amount as the tariff 
frame corresponding to the lump sum. 

20 3 . A method according to claim 1 or 2 , 

characterized in that said tele- 

communication network (7) is the public switched 
telephone network (PSTN), whereupon before the tariff 
frame is transmitted, the set of numbers dialled by the 

25 subscriber unit (1) is analyzed, after which a tariff 

frame determined for said set of numbers is selected for 
transmission . 

4. A radio system providing a wireless local 
loop , the system comprising at least one base station 

30 ( 5 ) , a subscriber network element ( 6 ) and subscriber 

units, the subscriber network element (6) comprising 
means for transmitting telecommunication signals between 
the telecommunication system and the subscriber units, 
characterized in that the system comprises 

35 at least one chargeable subscriber unit (1), 
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a counter ( 9 ) arranged in connection with the 
subscriber network element ( 6 ) to count the charge- 
metering signals transmitted by the telecommunication 
system, 

5 a memory device ( 10 ) arranged in connection 

with the subscriber network element ( 6 ) to indicate the 
tariff frame corresponding to the set of numbers dialled 
by the chargeable subscriber unit, the subscriber 
network element (6) comprising means, responsive to the 

10 counter ( 9 ) , arranged to retrieve from the memory device 

the tariff frame to be transmitted to the chargeable 
subscriber unit ( 1 ) when the connection is established 
and when the monetary value corresponding to the number 
of the charge-metering signals counted by the counter 

15 (9) exceeds a predetermined threshold value. 

5. A system according to claim 4, 
characterized in that said tele- 

communication system is the public switched telephone 
network ( PSTN ) . 

20 6 . A system according to claim 4 or 5 , 

characterized in that the terminal 

equipment ( 3 ) of the chargeable subscriber unit ( 1 ) 
comprises a signal generator responsive to the tariff 
frame transmitted to the subscriber unit, for generating 

25 metering signals and for feeding them to a user 

interface (2), the number of the metering signals to be 
generated depending on the transmitted tariff frame. 

7. A system according to claim 6, 
characterized in that said user interface 

30 (2) is a pay phone operated by coins, credit cards or 

other similar means of payment. 
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